This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



| (51) International Patent Classification 6 . 
A61H 7AKD, C02F 1/78 



Al 



(II) International Publication Number: WO 97/42924 

(43) International Publication Date: 20 November 1997 (20.1 1.97) 



! (21) International Application Number: PCI7US97/D8126 
(22) International Flung Date: 14 May 1997 (14.05.97) 



(30) Priority Data: 

08/648.204 



14 May 1996 (I4.0S.96) 



US 



(71) Applicant (for all designated States except US): VORTEX 
NORTH AMERICA, INC. [US/USJ; Suite C. 1239 Iron 
Springs Road, Prcscott. AZ 8630! (US). 

J (72) Inventors; and 
(75) Inventors/Applicants (for US only)-. ENGELHARD. Rolf 
(US/US); 1867 N. Ridgeerest Drive, Prescott, AZ 86301 
(US). KASTEN, Stephen. P. [US/US); 1739 Kaibab Loop. 
Prescott, AZ 86303 (US). 

J (74) Agents: VON HELL E N S. C, Robert ct al; Cahul. Sutton 
& Thomas PX.C, 2141 East Highland. 155 Park One. 
Phoenix. AZ 85016 (US). 



(81) Designated Stales: AL, AM. AT. AU, AZ. BA, BB. BG. BR, 
BY. CA, CH. CN. CU. CZ. DE. DK. EE, ES. FL GB. GE. 
GH. HU. H, IS, JP. KE. KG. KP. KR, KZ. LC, LK. LR, 
LS, LT, LU. LV. MD. MG, MK. MN. MW. MX. NO. NZ. 
PL. PT. RO. RU. SD. SE. SG. SI. SK. TJ. TM. TR. TT. 
UA. UG. US. UZ. VN, ARIPO patent (GH, KE, LS. MW. 
SD. SZ. UG). Eurasian patent (AM. AZ. BY. KG. KZ, MD. 
RU. TJ. TMX European patent (AT. BE. CH, DE, DK. ES. 
FT. PR. GB. GR; IE. IT. LU. MC. NL, PT. SE). OAPi patent 
(BF. BJ. CF. CG. CL CM. GA. GN. ML. MR. NE, SN. TD. 
TG). 



Published 

With international search report. 

Before the expiration of the time limit far amending the 
claims and so be republished in the event of the receipt of j 
amendments. 



(54) Title: DENTAL UNIT WATER PURIFIER 




I (57) Abstract 

! Senerator 06) injects and entrains ozone enriched air into water to be used by a demist or technician during a dental 

^T^i^^fT^,'" wffl eliralttate ** motilh y vi-biliry of any miSobe. and pathogens pa^enTfa tnet^r 

< *°"? gcncra J OT ™y ** n*^ "> combination with water from a municipal water source or from bottled water Alternatively 
I 01006 P^ttor may be incorporated within a bottle supplying distilled or otherwise purifi^Twat^ Altematryely, 



FOR TUB PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 




ES 


Spain 


LS 


Lcaotao 


SI 


Slovenia 




AM 


Atniciiia 


n 


Fnufcnd 


IT 




SK 


Slovakia 




AT 


Anuria 


FR 




LU 




SN 


Senegal 




AU 


AutraEa 


OA 


Gabon 


LV 


Lark 


SB 






AZ 


AlCftKIJill 


CB 


United Kingdom 


MC 


Mourn 


TO 


Chad 




BA 




CB 


Georgia 


MD 


Rt^Mfafic of Moldovs 


TC 


Togo 




as 


Batadot 


CH 


Ghana 


MC 


Madaffttar 


TJ 


Tajftbun 




K 


Betgkm 


CN 


Goinca 


MK 


Hie fennel YmjoiIw 


TM 


^atoncoicti 


n 


wt 


BuiUnft Fuo 


CB 


Gmece 




Kepabfieof Maccdoaia 


TB 


TWkey 




BC 


Bulgaria 


IIU 




ML, 


Mall 


TT 


TrioUada* 


.Tobago 


Bl 


Bail 


IE 


frdaBBd 


MN 




UA 


Uknriac 




BB 


Bmfl 


IL 


bad 


MB 




UG 


Uganda 




BY 


Bdmn 


IS 




MW 


Malawi 


US 


Untied State 


tofAw 


CA 


Canada 


IT 


Bah; 


MX 




vz. 


UxbckntaM 




CF 


Ccmil African Republic 


JP 


Japan 


NK 


Niger 


VN 


Viet Nan 




OC 


Congo 


KB 


Kenya 


NL 


Natatandi 


YD 


Yfjcotfavta 




CH 


Swfcxcrfand 


KG 


Kytgvxstau 


NO 




ZW 


Zinbactwc 




a 


Gate dfvone 


KP 




NZ 


New Zealand 








CM 






RcpobSc of Korea 


PL 


Poland 








CN 


Quaa 


KB 


fffpublh. of Kotca 


PT 


Portugal 








CD 


Cuba 


KZ 


Kaaatnaii 


BO 


Roaiauia 








cz 


Caech Republic 


LC 


Saiat Lucia 


RU 


Rstkn Fcocntjon 








DE 


Gcnnany 


U 


Liu lai bbm 


SO 


Solbm 








OK 


Duiwaik 


LK 


Sri La** 


SB. 


Sweden 








EE 


Faftmta 


LR 


Liberia ~ 


SO 


Singapore 









WO 97/42924 PCT/US97/08126 

1 

DENTAT, TJNIT WATE R PTfRTFTFT? 



BACKGROUND OF THE INVENTION 

1. Field Of the Tnvftntlon 

The present: invention relates to purification of 
dental water lines and, more particularly, to ozonating 
dental water lines in order to provide uncontaminated water 
at the point of use. 

2- Description of El ated Art 

Tap water in dental offices is similar to tap water 
in most homes and offices. While this water is generally 
considered safe to drink, it is never sterile. Most tap 
water samples contain fewer than 50 cfu of bacteria per 
milliliter (cfu/ml) . However, once the water leaves 
plumbing lines and enters the long plastic tubing that feeds 
into dental high-speed handpieces and other dental 
implements, such as air-water syringes and ultrasonic tooth 
scalers, the environment changes. Here, the low flow rate, 
frequent periods of stagnation and large relative surface 
area of the small bore plastic lines are ideal for microbial 
contamination . 

Water that stagnates in plastic water lines and/or 
tubing overnight and even during long periods during the day 
provide bacteria the opportunity to stick to the wall of the 
lines/tubing. Water, slowly running through the line, 
provides a constant flow of bacteria that can adhere to the 
microbes that are already clinging to the wall, a 
cooperating population of several different species, which 
depend on each other for survival, continue to multiply and 
form a matrix that provides nutrients and mutual protection. 



This bacterial population is known as biofilm, a 
microbial mass that is bathed in liquids. Dental plaque i 



WO 97/42924 



PCT/US97/08126 



2 

another example of biofilm. Biofilm can also be found in 
air conditioning units, artificial implants and many types 
of equipment, including dental anti-siphon and check valves. 

The function of the anti-siphon and check valves is to 
prevent aspiration of patients' fluids into the dental water 
lines. Unfortunately, these valves often fail to work 
properly because of biofilm and other factors. 

Microbes can get sucked back into the dental water 
lines as a result of imperfect hygiene or sterilization 
practices, a transient negative pressure when the drill 
stops rotating and/or mechanical failure of anti-siphon 
valves or other mechanisms. Once this happens, pathogens 
originating from patients' mouths can enter the lines and 
adhere to existing biofilm and multiply within them. 

These microbes, originating both upstream from 
municipal water supplies and downstream from patients' blood 
and saliva, are not very numerous initially. Amplification 
of the microorganisms is nothing less than astounding. 
Microbial studies of dental water lines reveal bacterial 
population explosions averaging over 500,000 cfu/ml and 
often exceeding 1,000,000 cfu/ml. 

Thus far, researchers have identified pathogens and 
opportunists in dental equipment such as Pseudomonas , 
Legionella, Staphylococci, Streptococci, Nocardia, Serratia, 
Klebsiella, Moraxella, Bacteroides, Flavobacterium, 
Escherichia, several species of amoebae known to serve as 
hosts for Legionella pneumophila and even nematodes (worms) . 

Various solutions to prevent exposure of dental 
patients to contaminated water have been proposed. Such 
proposals include flushing the dental water lines with 
distilled water or chemicals but little evidence exists that 
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such flushing eliminates the biofilm. Sterilization of 
dental instruments between patients has little effect in 
preventing the microbes in the dental water from entering 
the next patient's mouth. Using new disposable sterile 
5 water lines between patients does not solve the problem of 

biofilm upstream of the replaced lines and the costs are 
significant. Use of containers having sterile or distilled 
water is effective only if the water conveying lines are 
replaced after each patient and if the water does not become 
10 contaminated prior to disposal of used water lines. Use of 

check valves to prevent backflov is essentially ineffective 
one hundred percent of the time due to contamination of the 
valve itself. Use of electrical current in combination with 
antimicrobial agents is impractical due to unavailability of 
15 inexpensive ready-to-use equipment. Distilling the water 

received from a municipal water source only addresses the 
water and not the contaminants present in the lines 
conveying the water to the patient. To date, devices using 
0.2 micron filters or the like is reasonably effective to 
prevent transmission therepast of microbes provided that the 
filters are replaced at least daily and that the process of 
such replacement does not permit a colony of microbes to be 
conveyed to a water line downstream of the filter. It is 
therefore evident that a significant health hazard exists 
for patients within a dental office and no viable solution 
is presently commercially available. 



20 



25 
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SUMMARY OF THE IMVENTTON 

In the present invention, an ozone generator provides 
an outflow of ozone enriched air that is introduced to a 
water source through a sparger or the like to entrain the 
ozone enriched air in the water. The ozonated water is 
conveyed through water lines to each of the various 
handpieces or water flow dependent implements . used by a 
dentist during the normal course of providing dental 
services. The ozone introduced into the water will destroy 
any microbial pathogens in the water and render it 
essentially microbe free. Furthermore , the living organisms 
in any blofilm attendant the walls of the water lines will 
be destroyed upon contact with the ozone. Thus, the water 
delivered to a patient's oral cavity during the rendering of 
dental services will be essentially free of any viable 
microbial activity. 

It is therefore a primary object of the present 
invention to provide apparatus for delivering water from 
dental water lines free of any living microbes. 

Another object of the present invention is to provide 
apparatus for destroying any biofilms formed on the walls of 
water lines. 

Yet another object of the present invention is to 
provide apparatus that delivers to a dental patient water 
free of microbial activity whether such water be from a 
municipal water system or a water container. 

Still another object of the present invention is to 
provide apparatus for destroying any microbes present in a 
dental water line or the water itself each time water flows 
through the line. 
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A further- object of the present invention is to provide 
ozonated water to dental handpieces and other dental 
implements. 

A yet further object of the present invention is to 
provide inexpensive apparatus for ensuring that water 
delivered to a dental patient is free of living microbes. 

A still further object of the present invention is to 
provide a method for inexpensively and effectively treating 
and purifying water delivered to dental handpieces. 



These and other objects of the present invention will 
become apparent to those skilled in the art as the 
description thereof proceeds. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described with greater 
specificity and clarity with reference to the following 
drawings, in which: 

5 Figure 1 illustrates apparatus for ozonating water 

delivered to a dental chair; 

Figure 2 illustrates details of the ozonating apparatus 
shown in Figure l; 

Figure 3 illustrates apparatus for Ozonating water 
10 within and delivered from a water container to a dental 

chair; and 

Figure 4 illustrates apparatus contained within a water 
container for delivering ozonated water from the container 
to a dental chair. 
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DETAILED DESCRIPTION OF T HE PREFERRED EMBODIMENT 

Ozone entrained in water will destroy microbial life 
forms in the water itself as well as in any biofilm on the 
containers for the water or upon the walls of channels or 
lines through which the ozonated water flows because ozone 
is a viricide, bactericide, and algicide. Referring to 
Figure 1, there is shown apparatus 10 for ozonating water 
entering a dental office to provide ozonated water to each 
dental chair. The ozonated water will destroy any microbes 
or pathogens within the water and reduce or terminate the 
motility and viability of microbial activity in any biofilm 
that may be present on the walls of the water lines and 
attendant dental implements. Furthermore, the ozonated 
water will terminate the motility and viability of any 
microbes or pathogens aspirated from a patient and entering 
any water channels in the dental implements and the water 
lines extending from the dental implements. 

With joint reference to Figures 1 and 2, apparatus 10 
includes a container 12 for receiving water from a water 
line 14. An ozone generator 16 is disposed within container 
12 and includes a lamp or tube 18 for emitting ultraviolet 
light within a watertight steel cylinder 17. A compressor 
20 provides a source of air under pressure through pipe 22 
into ozone generator 16. Outlet 24 of pipe 22 may be at the 
upper end of the ozone generator, as illustrated. A pipe 26 
extends from within the ozone generator and includes an 
inlet 28 located at the lower end of ozone generator 16. 
Thereby, air flowing into the generator through outlet 24 is 
forced to pass around and along tube IB to inlet 28 to 
increase the exposure of the air to the ultraviolet 
radiation from the tube. It is well known that the oxygen 
in the air subjected to ultraviolet light will result in 
conversion of the oxygen molecules into ozone molecules as a 
function of the intensity of and exposure time to 
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ultraviolet radiation. Thus, ozone enriched air flows into 
pipe 26 through inlet 28. A check valve 30 in pipe 26 
prevents reverse flow therethrough. Pipe 26 is terminated 
by a sparger 32. The sparger emits the ozone enriched air 
in the form of tiny bubbles which become readily entrained 
in the water in and flowing through container 12. 

An electronics assembly 34, connected to a suitable 
power source, provides the requisite electrical power 
through conductor 36 to tube 18 to bring about energization 
of the tube and emission of ultraviolet radiation. To 
prevent an accumulation of ozone enriched air within 
container 12, any such gaseous compound is evacuated through 
an outlet 40 leading to a gas separator 42 through a pipe 
44. Outflow from the gas separator is through a pipe 46 to 
an ozone destructor 48. The remaining air is discharged 
through a pipe 50 to a drain or the like to accommodate 
drainage of any moisture that may accumulate downstream of 
container 12. 

As an alternative to air injection, oxygen may be 
injected into ozone generator 16 to provide a higher 
concentration of ozone in the gas discharged from sparger 
32. A source of oxygen and an injector for propelling 
oxygen into the ozone generator is represented by numeral 52 
identifying an oxygen injector. The oxygen is injected 
through pipe 54 into the ozone generator. It is to be 
understood that injection of air or oxygen is primarily in 
the alternative although oxygen enriched air could also be 
injected. 

The ozonated water produced within container 12 is 
discharged through outlet 60 into conduit 62. The conduit 
serves as a water line to provide ozonated water at each of 
chairs 64,66, etc. in a dental office. In particular, 
branch lines 68,69 may extend from conduit 62 to a manifold 
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or the like attendant each dental chair and in fluid 
communication with dental implements and other devices that 
normally discharge the water received. Waste water 
generated at chair 64 is conveyed to a drain 70 through 
drain line 72. Similarly, waste water generated at chair 66 
is conveyed to the drain through drain line 74. Such drain 
lines would be present for each chair. 

ozone entrained in water is somewhat unstable and will 
revert to the molecular form of oxygen at a higher or lower 
rate depending upon a number of variables. To ensure a 
fresh supply of ozonated water within conduit 62 after 
periods of inactivity or non-flow of ozonated water through 
one or more of branches 68,69, a flow restrictor 80 may be 
employed. Such flow restrictor accommodates a low flow rate 
of ozonated water continuously through conduit 62 into 
discharge pipe 82 and drain 70. Alternatively, a return 
line 90 is in fluid communication with conduit 62 downstream 
of the last branch leading to a dental chair. Ozonated 
water from conduit 62 is drawn into the return line by a 
pump 92. The pump conveys the ozonated water through return 
line 94 into water line 14 upstream of inlet IS in container 
12. Thus, the ozonated water flowing through the return 
lines, which water may have a lowered concentration of 
entrained ozone, is reintroduced to the ozone generator. 
Such reintroduction, rather than simply having the ozonated 
water recirculate through conduit 62 and the return line, 
ensures that water having at least a minimal level of 
entrained ozone is always present at each of the branch 
lines (such as branch lines 68,69). 

For reasons set forth above, a number of dental offices 
have begun to use bottles of distilled or purified water 
instead of relying upon the municipal water system to 
satisfy the water needs. Referring to Figure 3, there is 
illustrated a variant apparatus 100 for use in conjunction 
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with such bottled water. An ozone generator 102 includes a 
lamp or tube 104 disposed within a closed steel cylinder 105 
and connected to an electronics assembly 106 through a 
conductor 108. Upon energizing the electronics assembly, . 
5 electrical power is provided to tube 104 causing it to emit 

ultraviolet radiation. The air within cylinder 105 of the 
ozone generator will be irradiated to cause a molecular 
change of the oxygen into ozone. An inflow of air is 
provided from outlet 112 of pipe 114 connected to an air 

10 source 116 under pressure. A regulator 118 may be disposed 

in pipe 114 to regulate the pressure of the air flowing into 
the ozone generator. As suggested by the dashed box 
identified as an oxygen injector 120, oxygen may be 
discharged through outlet 112 into the cylinder or a mixture 

15 of air and oxygen may be discharged into the cylinder. The 

ozone enriched air within cylinder 105 flows out through 
inlet 122 up pipe 124. As illustrated, outlet 112 and inlet 
122 are at opposite ends of tube 104 to maximize exposure of 
the air to the ultraviolet radiation emitted from tube 104 

20 and thereby enhance the ozone enriched air. 

Bottle 130 containing distilled or otherwise purified 
water 132 includes a stopper 134 for sealing the bottle 
against contact between the ambient air and water 132. Pipe 
124 extends through stopper 134, as illustrated, and is 

25 terminated by a sparger 136 located in proximity to the 

bottom of bottle 130. The purpose of the sparger is that of 
discharging the ozone enriched air into the water in the 
form of tiny bubbles to enhance entrainment within the 
water. A discharge conduit 138 includes an inlet 140 

30 proximate the bottom of bottle 0. The ozone enriched 

water (ozonated water) within b. tie 130 is conveyed via 
discharge conduit 138 through stopper 134 to the various 
dental handpieces or other water related dental implements. 
Thereby, these handpieces and implements are supplied with 

35" ozonated water which will have the effect of destroying the 
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motility and killing any bacteria or other microbes present 
in either the water or in any biof ilm on the wall of the 
discharge conduit or the walls of channels in the handpieces 
or dental implements. Under certain circumstances, it may 
be beneficial to treat chemically the water flowing to the 
dental handpieces and other implements. This may be 
accomplished by incorporating a chemical injector 142 in 
fluid communication via conduit 143 with discharge conduit 
138 downstream of bottle 130. 



A certain amount of ozone enriched air will separate 
from water 132 and collect at the top of bottle 130. This 
ozone is discharged through line 145 extending through 
stopper 134 from within the bottle. The impetus for such 
discharge results from the pressure within the bottle 
generated by the inflowing ozone enriched air through 
sparger 136. The rate of ozone discharge through line 145 
is controlled by flow restrictor 146. To prevent damage to 
the ambient environment, an ozone destructor 147 eliminates 
the ozone molecules such that the resulting venting through 
outlet 148 is a gas essentially ozone free. 

Referring to Figure 4, there is illustrated a further 
variant apparatus 150 similar to variant apparatus 100 shown 
in Figure 3 except that ozone generator 152 is disposed 
within bottle 154. The ozone generator may be suspended 
from or otherwise attached to a cap 156 in threaded 
engagement with neck 158 of bottle 154. A lamp or tube 160 
for emitting ultraviolet radiation is disposed within a 
closed steel cylinder 162 of ozone generator 152. It is 
electrically connected to an electronics assembly via a 
conductor 161. Air, oxygen, or a mixture of air and oxygen 
is pumped into the ozone generator through a pipe 163 having 
an outlet 164 proximate one end of tube 160. The ozone 
enriched air produced by radiation from tube 160 is 
discharged into inlet 166 of pipe 168. The pipe, which may 
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extend through a wall of cylinder 162, as illustrated, 
discharges the ozone enriched air through a sparger 170 
located in proximity to the bottom of bottle 154 to enhance 
entrainment of the ozone enriched air in water 172 as the 
minute bubbles from the sparger migrate upwardly. The ozone 
enriched water or ozonated water is discharged from within 
bottle 154 through inlet 174 of conduit 176. As indicated, 
conduit 176 conveys the ozonated water to the dental 
handpieces and other dental implements using water as part 
of their function. As noted in the drawing, the air flow 
from outlet 164 to inlet 166 within cylinder 162 is 
essentially along the full length of tube 160 to enhance 
exposure of the air to ultraviolet radiation and thereby 
promote transformation of the oxygen molecules into ozone 
molecules. 

It is to be understood that a gas other than air can be 
injected into the ozone generator provided that such gas 
contains oxygen molecules that can be transformed to ozone 
upon application of ultraviolet radiation. 

While the invention has been described with reference 
to several particular embodiments thereof, those skilled in 
the art will be able to make the various modifications to 
the described embodiments of the invention without departing 
from the true spirit and scope of the invention. It is 
intended that all combinations of elements and steps which 
perform substantially the same function in substantially the 
same way to achieve the same result are within the scope of 
the invention. 
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WHAT IS CLAIMED TS : 

1. Apparatus for destroying microbes present in water 
channeled to dental handpieces and in biofilm attendant 
conduits extending upstream from the dental handpieces, said 
apparatus comprising in combination: 

(a) a container of water to be delivered to the 
dental handpieces ; 

(b) an ozone generator including a source of 
ultraviolet radiation for transforming oxygen molecules in a 
gas into ozone to produce an ozone enriched gas; 

(c) a source of oxygen containing gas under 
pressure for providing oxygen containing gas under pressure 
to said ozone generator; 

(d) a sparger for introducing the ozone enriched 
gas into the water in said container to produce o zona ted 
water; and 

(e) a conduit for conveying the ozonated water 
from said container to the dental handpieces. 

2. The apparatus as set forth in Claim 1 including a 
water inlet for introducing water to said container. 

3. The apparatus as set forth in Claim 2 including a 
return line for returning water in said conduit to said 
inlet. 

4. The apparatus as set forth in Claim 3 including a 
pump for urging flow through said return line. 



r 



WO 97/42924 



PCT/US97/08126 



14 

5. The apparatus as set forth in Claim l including a 
vent for venting air from said container. 

6. The apparatus as set forth in Claim 5 including an 
ozone destructor for reducing the amount of ozone in any 
vented gas. 

7. The apparatus as set forth in Claim .1 including a 
source of oxygen for enriching the oxygen content of the gas 
provided to said ozone generator. 

8. The apparatus as set forth in Claim 1 wherein said 
source of oxygen containing gas is a source of oxygen. 

9. The apparatus as set forth in Claim 1 wherein said 
source of oxygen containing gas is ambient air. 

10. Apparatus for destroying microbes present in 
bottled water channeled to dental handpieces and in biofilm 
attendant conduits extending upstream from the handpieces, 
said apparatus comprising in combination: 

(a) a source of water disposed in a container; 

(b) an ozone generator for producing an ozone 
enriched gas; 

(c) a pipe for conveying the ozone enriched gas 
from said ozone generator to a sparger disposed within the 
water in said container to ozonate the water; and 

(d) a conduit for conveying the ozonated water 
from said container to the dental handpieces. 



11. The apparatus as set forth in Claim 10 wherein 
said ozone generator is disposed external to said container. 
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12. The apparatus as set forth in Claim 10 wherein 
said ozone generator is disposed within said container. 

13. The apparatus as set forth in Claim 12 including 
means for suspending said ozone generator within said 
container. 

14 . A method for destroying microbes within water 
lines conveying water to dental handpieces and within 
channels of the dental handpieces conveying water by 
subjecting the microbes to the presence of ozone, said 
method comprising the steps of: 

(a) generating a source of ozone enriched gas; 

(b) conveying the ozone enriched gas into the 
water to be directed to the dental handpieces; 

(c) entraining the ozone enriched gas in the 
water to produce ozone enriched water; and 

(d) further conveying the ozone enriched water 
through the water lines to the handpieces and through 
channels of the handpieces. 

15. The method as set forth in Claim 14 including the 
step of recirculating unused water from the water lines to 
the water to be entrained with ozone. 

16. The method as set forth in Claim 14 including a 
container of the water to be delivered to the handpieces and 
wherein said step of generating is performed within the 
container. 

17. The method as set forth in Claim 16 wherein said 
steps of conveying and entraining are performed within the 
container. 
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18. The method as set forth in Claim 14 wherein said 
step of generating comprises the step of urging flow of an 
oxygen containing gas past a source of ultraviolet 
radiation. 

5 19. The method as set forth in Claim 14 including the 

step of enriching with oxygen the gas to be ozone enriched. 

20. The method as set forth in Claim 14 wherein the 
container includes a cap for sealing the container and 
including the step of supporting the ozone generator from 
10 the cap. 



I 
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